The subcellular location of nucleoside analog phosphorylation is a determinant of synergistic effects of hydroxyurea.
The ribonucleotide reductase inhibitor hydroxyurea exhibits synergistic pharmacological activity with several nucleoside analogs used in antiviral and anticancer chemotherapy. We have used a cell model system where a deoxycytidine kinase (dCK)-deficient cell line was reconstituted with genetically engineered dCK targeted to the cytosol, the nucleus, or the mitochondria to investigate how the subcellular location of nucleoside analog phosphorylation affected the synergistic effects of a ribonucleotide reductase inhibitor. Hydroxyurea showed synergistic cytotoxicity with the nucleoside analogs 1-beta-d-arabinofuranosylcytosine and 2-chloro-2'-deoxyadenosine when dCK was expressed in the cytosol or in the nucleus, but not when dCK was expressed in the mitochondria. These data indicate that the synergistic effect of ribonucleotide reductase inhibition is limited to nucleoside analogs phosphorylated in the cytosol or the cell nucleus.